Selective semi-hydrogenation of terminal alkynes promoted by bimetallic Cu-Pd nanoparticles

Supporting Information
Synthesis and characterization of the CuPdNPs@MCM-48 catalyst
Anhydrous copper(II) chloride (202 mg, 1.5 mmol) and palladium(II) chloride (177 mg, 0.3 mmol) were added to a suspension of lithium (28 mg, 4 mmol) and 4,4'-di-tertbutylbiphenyl (DTBB, 27 mg, 0.1 mmol) in THF (4 mL) at room temperature under a nitrogen atmosphere. The reaction mixture, which was initially dark blue, rapidly changed to black, indicating that the suspension of Cu-Pd nanoparticles was formed. This suspension was diluted with THF (15 mL) followed by the addition of MCM-48 (1 g). The resulting mixture was stirred for 1 h at room temperature, filtered, and the solid successively washed with THF (20 mL) and diethyl ether (20 mL), and then dried under vacuum. The XPS spectra were measured with a VG-Microtech Multilab 3000 electron spectrometer using a non-monochromatised Mg-K (1253.6 eV) radiation source of 300 W and a hemispheric electron analyser equipped with 9 channeltron electron multipliers. The pressure inside the analysis chamber during the scans was about 5·10 -7 N·m -2 . After the survey spectra were obtained, higher resolution survey scans were performed at pass energy of 50 eV. The intensities of the different contributions were obtained by means of the calculation of the integral of each peak, after having eliminated the baseline with S form and adjusting the experimental curves to a combination of Lorentz (30%) and Gaussian (70%) lines. All the bond energies were referred to the line of the C 1s to 284.4 eV, obtaining values with a precision of ± 0.2 eV.
XPS analysis of the Cu-PdNPs@MCM-48 catalyst (Figures 3 and 4) showed Cu 2p3/2 peaks at 932.3, 934.6, 936.2, 941.5 and 944.7 eV, with the last two peaks being a satellite shake-up feature characteristic of Cu 2+ species. On the other hand, XPS analysis revealed the presence of Pd 3d5/2 and Pd 3d3/2 peaks that, after deconvolution, showed two contributions at 336.2/337.6 eV for Pd 3d5/2 peak, and 341.3/342.9 eV for Pd 3d3/2 peak. The ICP-AES analysis gave 15.11 mg (0.237 mmol) of copper and 2.98 mg (0.028 mmol)
of palladium per 100 mg of catalyst.
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